observed when the breathing gas was 100% 02. Nevertheless, some gain via improved passive diffusion from a higher Po2 level through a broad heterogeneous band of ischemia to needy myocardial cells is a possibility that cannot be ruled out at this juncture.
A reduction in oxygen demand by tissues would be a plausible and beneficial consequence of increasing the Pio2. Since myocardial injury is associated with depressed or absent contractility of cardiac muscle, a state in which 02 consumption is at a minimum, improvement due to this mechanism seems unlikely.
An increase in total peripheral resistance due to the pharmacologic action of oxygen might lead to improved perfusion of the heart. In this experiment, however, there was no evidence that the modest increment in 02 affected peripheral resistance significantly.
At a somewhat comparable level of Pi02, in exercising man, no change in heart rate was noted, suggesting that the systemic vascular effects, noted when breathing pure oxygen, are not present breathing 40% oxygen.8 9 The most plausible explanation by the authors for their findings is that the increased PaO2 was associated with improved microperfusion of ischemic myocardium because blood was diverted away from better perfused regions of the heart. '0 The resultant increase in the pressure gradient between the normal and ischemic area is an attractive hypothesis both because other explanations are less than convincing and because the diversion of blood to ischemic myocardium would supply other needed substrates in addition to oxygen. Also, improved perfusion would provide sufficient volume flow of blood to carry off toxic metabolites from the injured cells.
The failure of 100% oxygen to provide additional benefit, when compared to findings breathing 40% oxygen, can be explained in diverse ways. Further widening of the P02 gradient may fail to reduce injury further because diffusive conduction of 02 molecules is ineffective when intercapillary distances are increased.`Also, an additional increase of the PaO2 is not associated with a major increase in 02 content in transport by arterial blood, for reasons reviewed above. Therefore, no large gain in bulk transport of 02 is attained. If an increased pressure gradient between well perfused and poorly perfused hypoxic myocardium is attained when breathing 40% 02, this response may be maximal already and no further gain would occur when breathing 100% oxygen. Another explanation is that breathing 100% oxygen lowers systemic blood flow sufficiently, as has been demonstrated heretofore, so that bulk 02 delivery to the heart is not significantly different in comparison to the findings when breathing 40% oxygen.8 Under these circumstances a similar 02 delivery would be associated in all probability with identical myocardial consequences.
